There has been considerable interest in the question of how closely a natural service proof is repeated under A.I. conditions. This study was made to obtain figures on the relationships between different combinations of natural service and A.I. proofs. Earlier work on the subject was done by Carter et al. (1) using 21 Holstein bulls with 50 daughters or more. They found that the regression of natural service daughter-dam comparisons and A.I. production was 0.20, which is slightly higher than the figures obtained in the present study.
Gaunt and Legates (2) found low values for correlations between natural service daughterdam differences and natural service contemporary differences when comparing them with the performance of later artificially sired daughters. They concluded that the use of a contemporary herd average which excludes the daughter in question should improve the merit of this type of measure in evaluating the breeding value of a dairy sire compared to the other measures used.
The purpose of this study was to determine the relationships between daughter-dam comparisons (natural service and A.I.), herd-mate comparisons (natural service and A.I.), and the Cornell Daughter Level figures. It is assumed in this study that the A.I. proofs, with their greater numbers of daughters in many herds, are a more accurate evaluation of a sire's Received for publication November 12, 1963. breeding value than are the non-A.I, proofs, based on smaller numbers of daughters in few herds. A secondary purpose was to determine whether the herd-mate comparison method might be used with non-A.I, daughters to give a more accurate estimate of a sire's true transmitting ability than the non-A.I, daughter-dam comparison.
MATERIALS AND METHODS
To do this, all bulls on the Cornell Daughter Level report which had natural service daughters were listed with their Cornell proof. This gave a list of 272 bulls of five breeds, 172 of which were Holsteins. The DHIA Sire Summary lists produced by the Agricultural Research Service of the U. S. Department of Agriculture were then used to obtain the figures for other types of proof. This gave a listing of bulls with a maximum of five types of proof. possible to obtain all types of proofs for all the bulls, but numbers of bulls and numbers of daughters are shown in the tables and were l~rge enough in most cases to give significant results. These were calculated first by breeds and then combined to cover the whole population. In some cases the comparisons within the lesser-numbered breeds were based ou quite small numbers of bulls and daughters, so that when the larger numbers restrictions were placed on the data only the figures for Holstein bulls were obtained.
RESULTS A~-D DISCUSSION
In the accompanying tables results are shown only for the Holstein data. Similar results were obtained for all breeds, but the numbers were comparatively small and, in general, allowing for small numbers, results followed the same trend as the larger groupings. A restriction was placed on the data that 20 daughters or more had to be involved in any of the proofs to be included in the calculation. Results of this study are shown in Table 1 .
tion between natural selwice daughter-dams and A.I. daughter-dams (1 vs. 2) is .38 for milk and .46 for fat. This is not high considering they are measuring essentially the same thing. It has been suggested that the figure would have been even lower if the non-A.I. proofs had been obtained at the time the bull was being considered for use in A.I. As it is here, the daughters are considered non-A.I, up until the time the bull has been in service long enough to produce A.I. daughters. This permits more laxity with regard to records than is usually the case when great emphasis is being placed on obtaining a high daughter-dam difference. Table 3 shows a decrease in these correlations with the larger numbers restriction involved despite an increase in numbers of daughters in both categories. In the tables the different comparisons are labeled A or B and, following the number of bulls with both proofs, the figures for nmnber of daughters in A and B and the means for nfilk and fat in A and B, respectively, are given. The correlations shown are for milk and fat. In the Holstein table further restrictions were used that nmnber of daughters (n) should be at least 100 in the Cornell Daughter Level report (see Table 2 ) and in Table 3 results are shown where n was equal to or greater than 200 in the same report while nlaintaining the restriction that the minimum number should be 20 in the other proofs. Results using these further restrictions are shown in Tables 2 and 3 .
Looking at Table 1 we see that the eorrela-
The correlation between non-A.I, daughterdams and non-A.I, herd-mate comparisons (1 vs. 3) is consistently low and even becomes negative in the fat eolunms of Tables 2 and 3 . The mean for milk in the herd-mate comparison is in all cases higher than in the daughterdam comparisons, and may indicate preferential treatment of daughters of a bull in a single herd where some interest in selling the sire is involved. This is, of course, true of a herd-mate comparison made within a herd, but is not generally a factor in a herd-mate comparison made in many herds as the economic advantage is not involved with many herd owners using an A.I. sire.
In the comparisons of i vs. 4 and 1 vs. 5 in In the correlations 3 vs. 4 and 3 vs. 5, values range from a low of .47 to a high of .69. Agah~ the figures for the uncorrected USDA differences show slightly higher correlations, but there is an increase in the size of the correlations as the numbers increase. This increase in apparent accuracy did not occur in the non-A.I, daughter-dam comparisons. A factor which should be considered here is that in all cases the means for milk and fat in the non-A.I. herd-mate comparisons were higher than those of the other proofs. This indicates that if these values of natural service herd-mate comparisons are to be used, they must be regressed further to correct for numbers than must the A.I. herd-mate comparisons.
The values for the correlation between the Cornell proof and the USDA herd-mate differ- ence are probably as high as correlations can be expected to be with biological data, although they are probably lower in value than could be explained by the fact that the effect of herdmate level in the herd is removed from the Cornell figures. The correction for number of daughters should have little effect with the numbers involved in these comparisons.
To obtain a better estimate of the relationship between the natural service proofs, regressions were obtained of the Cornell Daughter Level on the natural service proof. These values are shown on the right-hand columns of the tables. Here it is assumed that the Cornell proof of a bull is an accurate measure of the future production of his daughters. The regression values for the non-A.I, daughter-dam comparisons are quite low and decrease slightly with the slight increase in numbers, whereas the non-A.I, herd-mate comparison shows somewhat higher values.
Expressing this by comparison with the regression for number of daughters as used by Cornell and the USDA, it would appear that the value of the 40 Or more daughter-dam comparisons was equivalent to the information obtained from 2 or 3 A.I. daughters in different herds. The information from 48 natural service herd-mate comparisons was equal to 9 to 11 A.I. daughters, with the highest value (.47) being equivalent to data from 13 A.I. daughters in different herds.
This certainly indicates a higher value for herd-mate comparisons than daughter-dam comparisons in evaluating a sire, but does not give much reliability to either measure as a means of evaluating a sire on a basis of non-A.I, data. In the daughter-dam comparison there is, in addition to man-made differences, the effect of year and season of calving on the records, whereas herd-mate comparisons in one or a snmll number of herds are apparently affected by differential care as well as the random differences which may affect results from smaller samples. It is to be concluded then that non-A.L herdmate differences are more reliable in evaluating the daughters of a sire than are non-A.I, daughter-dam comparisons. The fact that the means for the natural service herd-mate comparisons were consistently higher than those of the A.I. proofs indicates that either a much higher regression to correct for numbers must be used than for A.I. data or that the pounds of milk and fat requirements for approval of the sire must be quite large, in order that reliance may be placed on the word Approved following the name of a natural service sire.
